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Talking Points

 Outline Overview
 Introduction
 Findings
 Recommendations…based on GW Caucus & Work Team Members input
 Statewide Groundwater Content
 Hydrologic Region Content
 Comments Questions

Groundwater Report Review



CWP Update 2013
Groundwater Content 

1. Introduction
2. Findings
3. Recommendations
4. Statewide Groundwater Update
5. Hydrologic Region Groundwater Update

5.1. North Coast
5.2. San Francisco
5.3. Central Coast
5.4. South Coast
5.5. Sacramento River
5.6. San Joaquin River
5.7. Tulare Lake
5.8. North Lahontan
5.9. South Lahontan
5.10. Mountain Counties
5.11. Delta Overlay

Appendix A: Methods and Assumptions
Appendix B: Change in Storage T.M.
Appendix C: CASGEM Basin Prioritization
Appendix D: DWR-ACWA C.M. Survey
Appendix E: Land Subsidence

Hydrologic Regions
And Overlay Areas



CWP Update 2013
Groundwater Content 

5.x.1 Groundwater Supply and Development
• Alluvial Aquifers
• Fractured-Rock Aquifers
• Well Infrastructure and Distribution
• CASGEM Basin Prioritization

5.x.2 Groundwater Use
• By Region: HR, Planning Area, & County
• By Use: Ag, Urban, MW

5.x.3 Groundwater Monitoring Efforts
• Groundwater Level Monitoring
• Groundwater Quality Monitoring *TBA
• Land Subsidence Monitoring
• Remote Sensing/Satellite Monitoring *TBA

5.x.4 Aquifer Conditions (C.V. ONLY)
• Groundwater Occurrence and Movement

• Depth-to-Groundwater
• Groundwater Elevations

• Groundwater Level Trends
• Change in Groundwater Storage
• Groundwater Quality * TBA
• Land Subsidence

Hydrologic 
Regions
And

Planning 
Areas



CWP Update 2013
Groundwater Content 5.x.5  Groundwater Management

• Groundwater Management Plans
• Groundwater Management Plan Assessment
• DWR/ACWA GW Management Survey
• Groundwater Ordinances
• Special Act District
• Court Adjudications
• Other Groundwater Management Planning Efforts
• Integrated Regional Water Management Plans
• Urban Water Management Plans
• Agricultural Water Management Plans

5.x.6  Case Studies in GW Management - *TBA
5.x.7  Conjunctive Management Assessment

• DWR/ACWA Conjunctive Management Survey
5.x.8  Statewide Sustainability Indicators  - *TBA
5.x.9  Statewide Groundwater Gap Analysis
5.x.10 References
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CWP 2013 Groundwater Content 
5.x.1. Groundwater Supply and Development

• Alluvial Aquifers
• Fractured-Rock Aquifers

Basin/Subbasin Basin Name
5-22 San Joaquin Valley

5-22.08 Kings
5-22.09 Westside
5-22.10 Pleasant Valley
5-22.11 Kaweah
5-22.12 Tulare Lake
5-22.13 Tule
5-22.14 Kern County

5-23 Panoche Valley
5-25 Kern River Valley
5-26 Walker Basin Creek Valley
5-27 Cummings Valley
5-28 Tehachapi Valley West
5-29 Castac Lake Valley
5-71 Vallecitos Creek Valley
5-80 Brite Valley
5-82 Cuddy Canyon Valley
5-83 Cuddy Ranch Area
5-84 Cuddy Valley
5-85 Mil Potrero Area

Tables, Maps, Figures

DRAFT
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CWP 2013 Groundwater Content 

5.x.1. Groundwater Supply and Development
• Well Infrastructure and Distribution Tables, Maps, Figures

HR Tables…Approximate Number of Well Logs by Use and 
County, for Tulare Lake Hydrologic Region: 1977 - 2010

Why Approximate?
• 1977-2010: Represents the furthest point we could go back 

with our Statewide well log database and still capture well 
log installation by well type.

• County breakdown: Represents the smallest area that we 
could drill down to based on locations provided in our 
Statewide well log database.



Well Log Data 
Challenges

Hydrologic Regions
vs

County Boundaries
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CWP 2013 Groundwater Content 
5.x.1. Groundwater Supply and Development

• Well Infrastructure and Distribution Tables, Maps, Figures

DRAFT
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CWP 2013 Groundwater Content 
5.x.1. Groundwater Supply and Development

• Well Infrastructure and Distribution Tables, Maps, Figures

DRAFT
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CWP 2013 Groundwater Content 
5.x.1. Groundwater Supply and Development

• Well Infrastructure and Distribution Tables, Maps, Figures

DRAFT Tulare Lake HR
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CWP 2013 Groundwater Content 
5.x.1. Groundwater Supply and Development

• Well Infrastructure and Distribution Tables, Maps, Figures

DRAFTStatewide
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CWP 2013 Groundwater Content 
5.x.1. Groundwater Supply and Development

• Well Infrastructure and Distribution Tables, Maps, Figures

DRAFT
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CWP 2013 Groundwater Content 
5.x.1. Groundwater Supply and Development

• Well Infrastructure and Distribution Tables, Maps, Figures

DRAFT



CWP 2013 Groundwater Content 
5.x.1. Groundwater Supply and Development

• Priority Basins Tables, Maps, Figures

1. Population,
2. Population Growth, 
3. Public Supply Wells
4. Total Number of Wells 
5. Irrigated Acreage 
6. Groundwater Reliance
7. Documented Impacts
8. Other Information

CASGEM Legislation Directed 
DWR to Conduct a Statewide

Basin Prioritization, taking 
into consideration the 

following data …DRAFT



CWP 2013 Groundwater Content 
5.x.1. Groundwater Supply and Development

• CASGEM Basin Priorization

How will the Basin Prioritization Information be Used?
CASGEM: To Identify and prioritize basins Statewide needing improved 
local groundwater level monitoring and basin assessment (pending 
funding).

CWP Update 2013: To help provide additional value and consistent 
understanding of groundwater basin significance when discussing…

• Well Infrastructure and Distribution,
• Groundwater Use, 
• Groundwater Monitoring, 
• Groundwater Level Trends
• Change in Groundwater Storage, 
• Groundwater Management, 
• Subsidence, 
• Data Gaps DRAFT



5.x.2. Groundwater Use

Planning Areas (56)  and HRs (10)Detailed Analysis Units (278)

Water Use Developed by: DAU > County > PA > HR

Water Use Presented by: Area (County, PA, HR) and Use (Ag, Urban, MW)



Counties (58)Groundwater Basins (515)

Groundwater Use: County, PA, HR…
not Groundwater Basins



5.x.2 Groundwater Use
• By HR, Planning Area, & County
• By Use: Ag, Urban, MW

Statewide Groundwater Use Reporting

Notes: 1) 2010 data will be added when available.
2) Percentages are % of Total Water Supply Met by GW

Tables, Maps, Figures

DRAFT



5.x.2 Groundwater Use
• By HR, Planning Area, & County
• By Use: Ag, Urban, MW

Tulare Lake HR Groundwater Use Reporting: by County

Notes: 1) 2010 data will be added when available.
2) Percentages are % of Total Water Supply Met by GW

Tables, Maps, Figures

DRAFT



5.x.2 Groundwater Use
• By HR, Planning Area, & County
• By Use: Ag, Urban, MW

Tulare Lake HR Groundwater Use Reporting: by PA

Notes: 1) 2010 data will be added when available.
2) Percentages are % of Total Water Supply Met by GW

Tables, Maps, Figures

Do we Need to Report at the PA Level ?

DRAFT



5.x.2 Groundwater Use
• By HR, Planning Area, & County
• By Use: Ag, Urban, MW

Statewide Groundwater Use Reporting: by 
Hydrologic Region

Tables, Maps, Figures

DRAFT



5.x.2 Groundwater Use
• By HR, Planning Area, & County
• By Use: Ag, Urban, MW
Hydrologic Region Groundwater Use Reporting: by 

Planning Area

Tables, Maps, Figures

DRAFT



5.x.2 Groundwater Use
• By HR, Planning Area, & County
• By Use: Ag, Urban, MW

Statewide Groundwater Use Reporting
Tables, Maps, Figures

DRAFT



5.x.2 Groundwater Use
• By HR, Planning Area, & County
• By Use: Ag, Urban, MW

Statewide Groundwater Use Reporting
Tables, Maps, Figures

DRAFT



5.x.2  Groundwater Use
• By HR, Planning Area, & County
• By Use: Ag, Urban, MW

Statewide Groundwater Use Reporting
Tables, Maps, Figures

DRAFT



5.x.2  Groundwater Use

Other Graphics Needed?

Yearly Charts?



5.x.3. Groundwater Monitoring Efforts
• Groundwater Level Monitoring

Tables, Maps, Figures

Tables…Number of Tulare Lake 
HR Monitoring Wells by Agency 
and CASGEM Monitoring Entity,

And by Well Use

Note: Some of the TL GW Level Monitoring Cooperators and CASGEM MEs were removed to reduce PP table size.

DRAFT



5.x.3 Groundwater Monitoring Efforts
• Groundwater Level Monitoring

Hydrologic Region
Maps, Figures

Groundwater Level Monitoring 
Wells by Type

Groundwater Level Monitoring Well 
Location by Mont. Entity and Well Type

DRAFT

DRAFT



5.x.3. Groundwater Monitoring Efforts
• Groundwater Level Monitoring Statewide Maps, 

DRAFT DRAFT



5.x.3. Groundwater Monitoring Efforts
• Land Subsidence Monitoring

(Central Valley Only)
Tables, Maps, Figures

Sac. Valley HR. GPS & 
Extensometer Grids

Sac. Valley HR Table
DRAFT
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5.x.4. Aquifer Conditions (C.V. ONLY)
• Groundwater Occurrence and Movement

• Depth-to-Groundwater
• Groundwater Elevations

Maps…

Statewide Level
Spring 2010 

Depth-to-Groundwater
Contours
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5.x.4. Aquifer Conditions (C.V. ONLY)
• Groundwater Occurrence and Movement

• Depth-to-Groundwater
• Groundwater Elevations

Maps…

Hydrologic Region Level
Spring 2010 

Depth-to-Groundwater
Contours
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5.x.4. Aquifer Conditions (C.V. ONLY)
• Groundwater Occurrence and Movement

• Depth-to-Groundwater
• Groundwater Elevations

Maps…

Statewide Level
Spring 2010 

Groundwater Elevation 
Contours

DRAFT
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5.x.4. Aquifer Conditions (C.V. ONLY)
• Groundwater Occurrence and Movement

• Depth-to-Groundwater
• Groundwater Elevations

Maps…

Hydrologic Region Level
Spring 2010 

Groundwater Elevation
Contours

DRAFT



5.x.4. Aquifer Conditions (C.V. ONLY)
• Groundwater Level Trends Maps & Figures…

Tell a Story Hydrographs…(two page layout)

DRAFT



5.x.4. Aquifer Conditions (C.V. ONLY)
• Groundwater Level Trends

Maps & Figures…

Tell a Story Hydrographs

Single vs Multiple Trend Lines ?

DRAFT



Tables, Maps, Figures, and 
Technical Memorandum 

(Appendix B)

Spring 2005 – 2010
Sacramento River HR

5.x.4. Aquifer Conditions (C.V. ONLY)
• Change in Groundwater Storage

DRAFT

DRAFT



Tables, Maps, Figures, and 
Technical Memorandum 

(Appendix B)

Sacramento River HR Spring 2005 – 2010

5.x.4. Aquifer Conditions (C.V. ONLY)
• Change in Groundwater Storage

DRAFT



Tables, Maps, Figures, and 
Technical Memorandum 

(Appendix B)

Spring 2005 – 2010
San Joaquin River HR

DRAFT

DRAFT

5.x.4. Aquifer Conditions (C.V. ONLY)
• Change in Groundwater Storage



5.x.4. Aquifer Conditions (C.V. ONLY)
• Change in Groundwater Storage

Tables, Maps, Figures, and 
Technical Memorandum 

(Appendix B)
Spring 2005 – 2010

Tulare Lake HR

DRAFT

DRAFT
DRAFT



5.x.4. Aquifer Conditions (C.V. ONLY)
• Land Subsidence

Tables, Maps, Figures, and 
(Historical Overview: Appendix E)

Adapted from Ireland, 1983.
Reference:  Figure from USGS Presentation (2011) Subsidence 
Resumes in the Central Valley.  Data on figure: land elevation changes 
from UNAVCO Station P304 and water level data from Luhdorff and 
Scalmanini Consulting Engineers.



5.x.5 Groundwater Management
• Groundwater Management Plans
• Groundwater Management Plan Assessment
• DWR/ACWA GW Management Survey

DRAFT
DRAFT



5.x.5 Groundwater Management
• Groundwater Management Plans
• Groundwater Management Plan Assessment
• DWR/ACWA GW Management Survey

Tables, Maps, Figures, and 

DRAFT

 Groundwater Basins
 61,900 square miles

 GWMP Coverage
 118 Plans

 Area Coverage
 25,900 square miles
 42% of GW Basin area



5.x.5 Groundwater Management
• Groundwater Management Plans
• Groundwater Management Plan Assessment
• DWR/ACWA GW Management Survey

Tables, Maps, Figures, and 

DRAFT

Post SB 1938 Plan (2002)
 GWMPs – 82 (70%)
 Coverage
 20,100 square miles
 32% of GW Basin area

Post SB 1938 plan w required 
components fully addressed
 GWMPs – 35 ( 43%)
 Coverage
 10,300 square miles
 17% of GW Basin area



5.x.5 Groundwater Management
• Groundwater Management Plans
• Groundwater Management Plan Assessment
• DWR/ACWA GW Management Survey

DRAFT

Assessment for GWMP Required Components



5.x.5 Groundwater Management
• Groundwater Management Plans
• Groundwater Management Plan Assessment
• DWR/ACWA GW Management Survey

DRAFT

DWR/ACWA Survey Results for Key Components that 
helped with the Agencies Successful Plan 

Implementation



5.x.5 Groundwater Management
• Groundwater Ordinances

DRAFT

Sacramento River HR County Groundwater Ordinances



As of August 2012:
 23 Adjudicated Basins
 Coverage
 6,900 square miles
 4% of California*

Statewide 
Adjudications

DRAFT

5.x.5 Groundwater Management
• Groundwater  Adjudications



DRAFT

5.x.7 Conjunctive Management Assessment (details in Appendix D) 

Hydrologic Region
# Active Conjunctive

Management 
Programs

North Coast 0

San Francisco Bay 4

Central Coast 5

South Coast 32

Sacramento River 3

San Joaquin River 5

Tulare Lake 37

North Lahontan 0

South Lahontan 2

Colorado River 1

TOTAL PROGRAMS 89

1. Inventory existing conjunctive use, recharge and groundwater banking projects
2. Determine future conjunctive management potential
3. Define program constraints
4. Identify Available Storage

Tables, Maps, Figures, and 



Survey 
Question 

Topic

# of Conjunctive Management Survey Responses per Hydrologic Region

North 
Coast

San 
Francisco 

Bay

Central 
Coast

South 
Coast

Sacramento 
River

San 
Joaquin 

River

Tulare
Lake

North 
Lahontan

South 
Lahontan

Colorado 
River

TOTAL
#

Responses
TOTAL 

PROGRAMS 0 4 5 32 3 5 37 0 2 1 89
Location -- 4 1 24 3 2 3 -- 1 1 39

Year 
Developed -- 4 1 18 3 1 2 -- 1 1 31

Capital Cost -- 0 1 12 1 0 2 -- 0 0 16

Annual Cost -- 2 1 12 0 0 2 -- 1 1 19

Administrator -- 4 1 18 3 3 6 -- 1 1 37
Project 

Capacity -- 4 1 16 3 2 6 -- 1 1 34
Water 

Received -- 2 2 19 3 1 9 -- 1 1 38
Put/Take
Capacity -- 2 2 16 2 4 18 -- 1 1 46
Recharge
Method -- 3 2 19 3 5 18 -- 1 1 52
Goals/

Objectives -- 0 2 18 2 2 11 -- 1 1 37

Constraints -- 0 0 13 1 1 8 -- 1 1 25

5.x.7 Conjunctive Management Assessment
• DWR/ACWA Conjunctive Management Survey

Tables, Maps, Figures, and 



1 1 2 1
3

7

15

1
0

5

10

15

20

1910s1920s1930s1940s1950s1960s1970s1980s1990s2000s2010s

Projects Developed  
per  Decade

31 out of 89 programs 
reporting data

Groundwater Milestones:
1992:  AB 3030 Groundwater Management Act
2000:  Proposition 13 Groundwater Grants and Loans 

Program
2002:  SB 1938

71%

24% 16%

53%
26%

5%
0%

20%
40%
60%
80%

100%

State
Water
Project

Central
Valley
Project

Recycled
Water

Local
Surface
Water

Colorado
River
Water

Other
DRAFT

Source of Recharge 
Water

38 out of 89 programs 
reporting data

5.x.7 Conjunctive Management Assessment
• DWR/ACWA Conjunctive Management Survey



77%

54%

23%
4%

0%
20%
40%
60%
80%

100%

Direct
percolation

In-lieu ASR Other

Other:
Injection only wells
Seawater intrusion barriers

54%

22% 32%

76%

11%
32%

0%
20%
40%
60%
80%

100%

Overdraft
correction

Salinity
intrusion

Water
quality

protection

Part of CM
program

Meet
climate
change

objectives

Other

Method of GW 
Recharge

52 out of 89 programs 
reporting data

Program Goals & 
Objectives

37 out of 89 programs 
reporting data

Other:
Complying with regulations
Emergency storage
Sustainable supply
Flood management
Drought planning

5.x.7 Conjunctive Management Assessment
• DWR/ACWA Conjunctive Management Survey

DRAFT



Available Aquifer 
Storage 

(CV Only)

DRAFT

5.x.7 Conjunctive Management Assessment

DRAFT



Paint a picture about 
California’s groundwater

 Aquifer system
 Groundwater conditions
 Groundwater management practices

Groundwater Content Enhancement
In summary

Identify gaps
 Data
 Monitoring
 Management

Make recommendations

 GW mgmt guidelines & BMPs
 GW mgmt plan acceptance process
 GW mgmt plan reporting
 State agency policy alignment
 Resource needs for analysis



GROUP DISCUSSION TOPICS

57GW Caucus April 12, 2013



58

California’s Groundwater Update 2013
Statewide/HR Content Review

1.  Report Review
a. What are your general thoughts about the outline and the 

contents of the report?
b. What would you add to the outline and content?
c. What would delete from the outline and content?
d. Please provide your specific suggestions to revise 

sections of the report.
2.  Graphics Review
a. Please provide your feedback and suggestions for 

improvement on the included tables, charts, and maps.
b. What graphics (tables, charts, and maps) do not add 

value to the report and that you recommend deleting?
c. What  other graphics would you recommend adding to 

improve presentation of data and information?



Questions?

Dan McManus
dan.mcmanus@water.ca.gov

(530) 529‐7373

Abdul Khan
abdul.khan@water.ca.gov

(916) 651‐9660


